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Peer models (classmates without disabilities) who were proficient in performing a task
completed one response chain each day and described the steps they performed while
their classmates with disabilities observed. Three students with disabilities participated,
and their performance of the response chains was assessed immediately prior to and
following the peer modeling each day. A multiple probe design across response chains,
replicated across children with disabilities, was used. In addition, participation and social
interactions of children with disabilities and their peer models were assessed in classroom
activities after daily modeling sessions. The results indicate that the peer models per-
formed the response chains accurately and quickly, and students with disabilities acquired
the response chains. Across the study, participation in classroom activities was high, social
interactions were low, and neither was affected by the peer modeling intervention.
DESCRIPTORS: modeling, peer modeling, response chains, children with disabili-

ties, observational learning

The potential for observational learning
and the development of positive social rela-
tionships are major rationales for inclusive
schooling-the enrollment of children with
disabilities in the general education class-
rooms they would have attended if they did
not have disabilities (Stainback & Stainback,
1992). Several studies have focused on the
effects of peer models. Goldstein and Mou-
setis (1989) demonstrated that students with
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mental retardation acquired and generalized
expressive language when their peers with
disabilities modeled the responses in highly
controlled situations. Egel, Richman, and
Koegel (1981), working with students with
autism, demonstrated that the students ob-
served models and imitated discrete re-
sponses. Other studies have documented
that students with disabilities often acquire
some but not all of the behaviors taught to
their peers with disabilities during small-
group instruction. These studies have fo-
cused on discrete responses such as naming
pictures, reading words, or answering ques-
tions (Alig-Cybriwsky, Wolery, & Gast,
1990; Doyle, Gast, Wolery, Ault, & Farmer,
1990; Farmer, Gast, Wolery, & Winterling,
1991; Keel & Gast, 1990; Wolery, Cybriw-
sky, Gast, & Boyle-Gast, 1991). In these
studies, students were each taught different
behaviors. The teacher cued all students to
look at the instructional stimuli, provided a
trial to 1 student, prompted that student's
response, and reinforced correct responding.
Many of the skills needed by students with
substantial disabilities, however, are response
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chains (i.e., a series of behaviors sequenced
together to form a complex skill).

Research on teaching response chains di-
rectly has focused on how to structure in-
structional sessions. From this research, it
appears that (a) use of single trials in a total-
task arrangement (teaching all steps simul-
taneously) is superior to multiple trials in
each instructional session with backward
chaining (Kayser, Billingsley, & Neel, 1986),
(b) total-task instruction is superior to for-
ward chaining (McDonnell & McFarland,
1988), (c) total-task instruction can be ef-
fective with multiple (Schoen, Lentz, &
Suppa, 1988) or single trials per session
(Wolery, Ault, Gast, Doyle, & Griffen,
1990), and (d) instruction with a functional
(noncritical steps being performed in any or-
der) rather than a prescribed sequence of
steps results in more rapid acquisition and
fewer errors (Wright & Schuster, 1994).
Further, chained tasks should be taught at
naturally occurring opportunities (i.e., when
the child needs to perform the task) (Colozzi
& Pollow, 1984).

In addition, a few studies have focused on
whether students with disabilities acquire re-
sponse chains from opportunities to observe
their peers. In these studies, students were
placed in dyads or small groups (e.g., 3 stu-
dents), and 1 student was taught the skill
while the others observed the training ses-
sion. The teacher cued the observers to
watch the instruction and then provided task
directions, prompts, and reinforcers to the
student who was learning the response chain
(i.e., the model). Sometimes, reinforcement
was provided to the observers for watching,
and observers were asked to praise the mod-
el. Models and observers acquired the chains
when each student was taught some of the
steps directly and observed other steps (Hall,
Schuster, Wolery, Gast, & Doyle, 1992;
Wolery, Ault, Gast, Doyle, & Griffen,
1991), when the model was taught the en-
tire chain and 1 observer watched (Schoen

et al., 1988; Schoen & Sivil, 1989), and
when the model was taught the entire chain
while 2 observers were present (Griffen,
Wolery, & Schuster, 1992). All of these
studies, however, occurred in special educa-
tion contexts in which at least 1 student was
taught the response chain directly by the
teacher. Further, the peers observed rein-
forcement being provided for the student
being taught (i.e., the model) for performing
the response chains. Related research indi-
cates that children without disabilities are
more likely to imitate competent rather than
less skilled models (Thomas, Due, & Wig-
ger, 1987).
The primary purpose of this study was to

determine whether students with disabilities
enrolled in general education classrooms
would learn response chains by observation
when those chains were modeled by a class-
mate who accurately completed the task and
described the steps while completing them
in a realistic situation. Verbal description by
the model was used because some research
indicates that such behavior increases the
probability of imitation (Hay, Murray, Ce-
cire, & Nash, 1985). Acquisition of the re-
sponse chain and generalization across ma-
terials were evaluated. A secondary purpose
of the study focused on students' social in-
teractions and participation in activities im-
mediately following daily peer modeling ses-
sions, because previous research on direct
teaching and observational learning of re-
sponse chains had occurred in special edu-
cation contexts without monitoring social
interactions or participation in subsequent
activities. Much of the rationale behind in-
clusive education for students with disabili-
ties lies in the social benefits available when
they are educated with students without dis-
abilities (Hundert & Houghton, 1992). Put-
nam (1993) states that learning is a social
act and that inclusive class settings allow stu-
dents to model appropriate behaviors. An in-
structional arrangement that requires 1 stu-
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dent to model a task and describe to another
how to complete a chain of behaviors ne-
cessitates that 2 students be in close physical
proximity. This contact may increase the
probability of social exchanges and the de-
velopment of friendships. There is no re-
search available, however, on the effects of
such an instructional arrangement on social
interactions.

METHOD
Participants and Setting

Fifteen students from an elementary
school in a suburban school district were se-
lected for this study. Three students (Char-
lie, James, and Eleanor) had disabilities, and
the remaining 12 were peer models who had
no diagnosed disabilities. The peer models
were students in the same general education
classrooms as the students with disabilities.
They were selected by the classroom teachers
based upon a history without negative inter-
actions with their classmates with disabilities
and the availability of guardian permission.
Multiple peer models were selected for each
child with disabilities to reduce the demands
placed on any one model.
The 3 students with disabilities were en-

rolled in general education classrooms for at
least part of the school day. All were verbal
and demonstrated the following skills prior
to the study: (a) auditory acuity and com-
pliance with simple requests, (b) visual acu-
ity adequate to see the materials and the be-
haviors modeled in the chains, (c) motor
control required to perform the assigned
chains, and (d) motor imitation of simple
peer behaviors on request. All were Cauca-
sian (one of Hispanic origin) from two-par-
ent homes in the middle to upper-middle
income range.

Charlie was 7 years 6 months old and was
enrolled in a first grade classroom for 48%
of his school day. He was diagnosed as de-
velopmentally delayed with Opitz-Frias syn-

drome, an autosomal dominant trait char-
acterized by asymmetrical skull, hypertelor-
ism, slit-like eyelids, epicanthus, and mental
retardation. Charlie had been in inclusive
classrooms for 3 years in elementary school
and for 2 years in an integrated preschool.
He scored a full-scale IQ of 53 on the Stan-
ford-Binet Intelligence Test Form L-M (Ter-
man & Merrill, 1973) with a relative
strength in verbal identification and a weak-
ness in motor skills. On the Peabody Picture
Vocabulary Test-Revised (PPVT-R) (Dunn
& Dunn, 1981), he received a standard
score of 62, indicating a severe deficit. On
the Test of Language Development-2
(TOLD-2) (Newcomer & Hammill, 1988),
he scored in the 5th percentile. Peer models
for Charlie were Janet, Patrick, Andy, and
Dave.

James was 8 years old and had been di-
agnosed as developmentally delayed with au-
tistic behaviors. He had attended inclusive
elementary classrooms for 3 years and was
attending the first grade classroom approxi-
mately 57% of his school day. On the Stan-
ford-Binet Intelligence Test-IV (Thorn-
dike, Hagen, & Sattler, 1986), he received a
composite score of 63, with relative strengths
in short-term memory and reasoning and a
relative weakness in comprehension. On the
TOLD-2, his scores were in the 1st percen-
tile. A PPVT-R given at the age of 7 yielded
an age equivalency of 5 years 1 month,
which is below the 1st percentile for his
chronological age. Peer models for James
were Gretchen, Frederick, Elliot, and Har-
old.

Eleanor was 7 years 8 months old, was
fully included in a half-day afternoon kin-
dergarten class, and attended a special edu-
cation class for the remainder of the day. She
was diagnosed as developmentally delayed
secondary to complex chromosomal abnor-
malities, which included an inversion of the
13th chromosome. Eleanor had attended a
developmental program for children with
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brain injury for 6 years prior to entering
public school. She was given the Stanford-
Binet Intelligence Test Form L-M (Terman
& Merrill, 1973) at the age of 5 years, and
scored a full-scale IQ of 34. On the PPVT-
R, she received a standard score of 48, in-
dicating a severe deficit. On the Preschool
Language Scale (Zimmerman, Steiner, & Ev-
att, 1969) given at a chronological age of 5
years 1 month, she scored a language age of
2 years 9 months, an auditory comprehen-
sion age of 3 years, and a verbal age of 2
years 6 months. Peer models for Eleanor
were Ashley, Sarah, Leslie, and Imelda.

All instructional and probe sessions were
conducted in three elementary school class-
rooms (one kindergarten and two first grade
classes). Sessions for Charlie occurred at his
desk and on the floor, or he moved to the
computer at the front of the classroom. Ses-
sions for James occurred at his desk, and for
Eleanor either on the floor in a front corner
of the classroom or at a round table at the
rear of the classroom.

Tasks and Materials
Three chained tasks were chosen for each

child in consultation with the classroom
teachers. Tasks were judged to be functional
or useful to the child, but were not being
taught or scheduled to be taught. Five tasks
were selected for the 3 children with dis-
abilities. The tasks for James were spelling
his last name using letter tiles, playing an
audiotape, and using a calculator to perform
a simple addition problem. The tasks for
Eleanor were playing an audiotape, sharp-
ening a pencil, and sequencing number tiles.
The tasks for Charlie were using a computer
program, using a calculator to add 2 + 3,
and sharpening a pencil.
An audiocassette player equipped with a

y-jack connecting two sets of earphones and
a tape cued to 3-s intervals were used during
observations. A stopwatch was used to time
the length of the modeling and probe ses-

sions. For James, assorted stickers were used
as reinforcers.

Procedures
Experimental design. A multiple probe de-

sign across response chains, replicated across
students, was used to evaluate the effect of
peer modeling. Initially, students with dis-
abilities were screened to identify response
chains they did not perform. Each student
with disabilities was assigned three chains, at
least one of which was also assigned to an-
other student.

During the first probe condition, students
with disabilities were assessed on each of
their three response chains; the first two to
be taught were assessed on three occasions,
and the third was assessed twice. The inves-
tigator then taught the peer model to per-
form and describe each step of the first re-
sponse chain that was to be modeled for his
or her classmate with disabilities. The first
instructional condition was then introduced.
Each instructional day involved three seg-
ments: (a) The student with disabilities was
probed on the response chain to be modeled,
(b) the peer model was called to the instruc-
tional area and modeled the response chain
while describing each step as it was per-
formed, and (c) the student with disabilities
was again probed on the response chain. Fol-
lowing completion of these three daily seg-
ments, an observer recorded the social inter-
action and participation of the student with
disabilities and the model for 10 min in the
classroom activity that immediately fol-
lowed. When criterion level performance
(i.e., 100% correct responding on 2 of 3
days in the first daily probe) was achieved
by the student with disabilities, a probe con-
dition was reinstated and the student with
disabilities was assessed on all three chains
(the first and second chains receiving three
assessments and the third receiving two).
The peer models were taught to perform and
describe the steps of the second response
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chain, and the modeling condition was in-
troduced for that chain. This sequence of
conditions was repeated until students with
disabilities had acquired three response

chains. Probes across similar but different
materials were then conducted.

Proficiency of the models in implementing
the modeling. The investigator taught the
peer model to perform each response chain
before allowing him or her to model the
chain for the classmate with disabilities.
These sessions occurred in small groups in
the classroom. In the first training session,
the investigator provided a rationale for the
training ("to help friends learn how to do
things you know how to do"). The investi-
gator modeled the chain and gave scripted
verbal descriptions of each step. The models
were then asked to do the chain while the
investigator described each step and praised
them for correct performance. Then, the in-
vestigator observed while the models each
performed and described the steps. Finally,
the models role-played the chain with each
other. Training continued until each model
accurately described each step while per-

forming it correctly. One to four training
sessions (5 to 10 min in duration) were nec-

essary to achieve accurate performance of the
chain and to recite the scripts.
The peer models implemented the mod-

eling procedures with high degrees of profi-
ciency and consistency. Charlie's peer mod-
els' performance was 98.3% (range, 97.5%
to 100%) for providing the verbal descrip-
tions and 100% for the completion of steps.

His models initiated 99.7% of the steps

without a prompt from the investigator.
James's peer models' performance was 100%
for providing the descriptions and 99.6%
(range, 99.3% to 100%) for the completion
of steps. His models initiated 95.7% of the
steps without a prompt. Eleanor's peer mod-
els' performance was 98.4% (range, 91.7%
to 100%) for providing descriptions and
100% for the completion of steps. Her mod-

els initiated 98.0% of the steps without a
prompt (range, 95.2% to 100%).

Probes. Before instruction and after crite-
rion was met on each chain, students with
disabilities were probed on the assigned
chains. The investigator provided the mate-
rials and asked, "Ready to work?" After an
affirmative answer, the investigator gave the
task direction (e.g., "Play a tape"). The stu-
dent was given 4 s to begin the first step of
the chain. If the step was performed cor-
rectly, the investigator recorded the response
but did not respond to the student. If it was
not performed correctly, the investigator
shielded the materials from the child's view,
completed the step, and cued the child to
implement the next step. This continued
until the chain had been completed by the
child or the investigator. Thus, the student's
performance on each behavior of the chain
was assessed. Upon completion of the chain,
the investigator praised the student (i.e.,
"good work") and waited at least 30 s before
beginning a probe trial on another chain.
Probes occurred over 4 days, with two chains
presented to the child each day. Two of the
chains were assessed three times during each
condition. The chain most removed (in
time) from instruction was assessed twice.

Instructional conditions. Each session con-
sisted of a probe trial, peer modeling, and
an imitation probe trial. The daily probe tri-
al was conducted in a manner identical to
the procedure used in the full probe condi-
tion, except that only the response chain to
be modeled was assessed.

After the probe trial, the investigator (or
the student) asked a peer model to come to
the training area. The model was positioned
next to the student with disabilities so that
the task materials were visible to both stu-
dents. The investigator then asked the peer
model, "Are you ready to work?" and deliv-
ered the task direction. The model per-
formed the chain and described each step.
The investigator observed and was available
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to provide assistance to the model as neces-
sary. When the chain was completed, the in-
vestigator praised and thanked the model.
The model then returned to classroom ac-
tivities.
The investigator began the second probe

trial by asking the student with disabilities,
"Are you ready to work?" The investigator
delivered the task direction, and the student
attempted the task again using the same pro-
cedures as in the first daily probe. When cri-
terion was met, the full probe condition was
reinstated.

Observation oflevels ofinteractions between
peers and participation in classroom activities.
Levels of participation and interaction that
occurred immediately after the intervention
were measured daily. These measures were
taken for both the student with disabilities
and the models to check for shifts as a result
of the peer modeling. Participation and so-
cial data were coded on alternating 3-s in-
tervals for 10 min. The child with disabili-
ties and the peer model for that day were
observed in alternating 2.5-min blocks of in-
tervals. Baseline observations were taken at
the same times, during the same activities,
and with the same children as the observa-
tions following modeling sessions. Although
activities varied slightly across the school
days, Charlie and his models were observed
during structured opening exercises that in-
volved the entire class. James and his models
were observed during snack time, and stu-
dents were encouraged to talk with one an-
other as they finished their snacks. Eleanor
and her models were observed during a pe-
riod that involved a choice of individual or
small-group activities.

During these observations, the child's par-
ticipation was scored in two ways. Appropri-
ate behaviorwas defined as active and appro-
priate attention to or interaction with the
materials, activities, or persons, and appro-
priately waiting for teacher directions as well
as an absence of inappropriate behavior. It

was scored if observed for a whole interval.
Inappropriate behavior was defined as disrup-
tive behavior or the lack of attention to ma-
terials, activities, or persons. It was scored if
observed for a partial interval.

Three categories of social behavior were
recorded using an interval recording system.
No interaction was defined as the child not
interacting with any other child for the
whole interval (interactions with teachers or
teacher's assistants were allowed). Interaction
was defined as the child being engaged in
verbal or physical exchanges with another
child (partial interval) and was recorded as
either social or instructional. An instructional
interaction was any exchange between peers,
regardless of the initiator, that was academic
in nature (including tutoring, asking for
help, reading together, etc.). A social inter-
action was talking, touching, or sharing that
was not academic or instructional.

Reliability and Procedural Fidelity
Interobserver agreement assessments for

student responding were conducted on
28.3% of the daily probe trials, imitation
probes, and full probes across all subjects. It
was calculated using the point-by-point
method for each step of each chain and was
100% in all cases.

Interobserver agreement was assessed in
31.3% of all sessions on the peer models'
performance of initiating the chain without
a prompt from the investigator, describing
each step, and doing each step correctly. The
point-by-point method was used to calculate
the agreement percentages. The agreement
percentages were 100% in all sessions with
the following exceptions: Agreement on ini-
tiating the chain without a prompt was
97.7% for James's models and 98.7% for
Eleanor's models, and agreement on the per-
formance of steps was 98.8% for James's
models.

Interobserver agreement on the observed
level of participation in classroom activities
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and social involvement was assessed in
43.7% of the observations. The point-by-
point method was used to calculate the
agreement percentages. The mean percent-
ages of agreement were as follows: appropri-
ate behavior, 99.3% (range, 98.6% to

100%); inappropriate behavior, 100%; so-

cial interactions, 82.7% (range, 77.1% to

90%); instructional interactions, 85.0%
(range, 82.8% to 100%); and no interac-
tions, 99.3% (range, 98.2% to 100%).

Procedural fidelity assessments were con-

ducted simultaneously with student re-

sponding to assess the investigator's compli-
ance with planned procedures. The behav-
iors assessed during probes included having
the materials ready and asking if the student
was ready to work, ensuring an affirmative
response, providing the task direction, wait-
ing for the appropriate response interval, and
completing uninitiated or incorrectly exe-

cuted steps in the chain outside of the view
of the student. Fidelity was 100% in all
cases.

RESULTS
Effectiveness ofPeer Modeling

Percentages of correct responding on

probes and imitation of peer models' behav-
ior for Charlie, James, and Eleanor are

shown in Figures 1, 2, and 3, respectively.
The children did not perform all the steps

of any of the chains correctly prior to peer

modeling. Following demonstration and im-
itation, each of the students reached criteri-
on-level responding on each of three re-

sponse chains.
Each child was taught three tasks involv-

ing 7 to 10 steps in 5 to 29 daily sessions.
The time involved for probing, modeling,
and imitation varied across chains, but av-

eraged 4 min 6 s per day. Because peer mod-
els were involved in approximately 25% of
the sessions, their time averaged between 4
and 5 min per week. The class time used for

the child with disabilities was longer. The
child with disabilities was given two at-
tempts each day and was allowed a response
interval to complete each step. The peer
models completed the task once each day
and did not need the additional time be-
cause of earlier training. The class time used
for James for probes for sequencing letters
was 34 min 31 s (peer models, 25 min 36
s), for playing a tape was 15 min 8 s (peer
models, 5 min 33 s), and the time needed
for adding an equation on a calculator was
19 min 9 s (peer models, 7 min 5 s). The
class time used for Eleanor for probes for
playing an audiotape was 69 min 9 s (peer
models, 21 min 51 s), for sharpening a pen-
cil was 25 min 37 s (peer models, 6 min 23
s), and for sequencing numbers was 26 min
45 s (peer models, 4 min 34 s). The class
time used for Charlie for using the computer
program was 28 min 34 s (peer models, 14
min 21 s), for adding an equation on the
calculator was 66 min 41 s (peer models, 17
min 32 s), and for probes for sharpening a
pencil was 8 min 51 s (peer models, 3 min
27 s).
Some modifications of the tasks were re-

quired for students with disabilities to per-
form them successfully. In playing an audio-
tape, Eleanor experienced physical difficulty
completing the step in which she was to
slide the tape into the holders on the tape
door. When she could perform all other
steps in the chain, the models were instruct-
ed to show her how to tilt the recorder so
that she could see the prongs on the door of
the tape holder. In sequencing number tiles,
she erred on the correct positioning of the
stand. The models were instructed to place
the stand on the table and then to slide an
index finger along the grooved part of the
stand where the tiles were placed. Following
each modification, she performed the steps
independently after two sessions.

In using the calculator to add a simple
equation, neither James nor Charlie was
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Figure 1. Percentage of steps performed correctly by Charlie for three response chains. Triangles represent
percentage of steps correct in initial probes, and open circles represent percentage of steps correct in imitation
probes.

consistent in the sequence of entering num-
bers and functions. The models were given
a white card (30 cm by 15 cm) with "2 +
3 =" handwritten in black letters (6.5 cm),
and they were instructed to show the card
to the child while they performed the cal-
culation. The visual cue was effective for
James. Charlie continued to make errors,
and his peer models were instructed first to

point to a character on the equation card
and then to press the corresponding button

on the calculator. The investigator guided
Charlie's hand if he pointed to numbers and
functions out of sequence. The guidance was
dropped for the final two sessions, and
Charlie maintained 100% correct imple-
mentation of the task. The card with the
written equation remained in place for the
remainder of the trials.

In the observation sessions for the first
chain, James initially refused to comply with
the request to perform the chain in imitation
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Figure 2. Percentage of steps performed correctly by James for three response chains. Triangles represent

percentage of steps correct in initial probes, and open circles represent percentage of steps correct in imitation
probes.

of the model. He achieved 100% correct per-

formance on each of the steps in the initial
probe in the fourth session, but then his per-

formance dropped. He was offered a rein-
forcer (stickers) to comply with the investi-
gator's requests. This resulted in James im-
mediately performing the chain at 100%, but
his performance again dropped off, and he
still did not comply with the request to per-

form the chain a second time. He was then

given a reinforcer contingent upon 100%
correct implementation of either the first
probe trial or the second imitation trial. A
reinforcer, noncontingent upon performance
but contingent upon compliance, remained
in effect for the second and third chains.

Posttest Measures with Different Materials
A single posttest for extensions of skills

across materials was conducted for each
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Figure 3. Percentage of steps performed correctly by Eleanor for three response chains. Triangles represent

percentage of steps correct in initial probes, and open circles represent percentage of steps correct in imitation
probes.

chain after the final probe condition. Per-
centage of correct performance is shown in
Figures 1 through 3. Charlie was asked to

retrieve a different computer program, and
he performed 100% of the steps correctly;
however, he modified the steps of the dem-
onstrated procedure and used the button on

the mouse instead of the return key to select
an icon. Using the key on the mouse was

one of the steps taught at another point on

the chain. James and Charlie were given an

equation card and asked to add 4 + 1 on

the calculator. James performed 100% of the
steps correctly, and Charlie performed
85.7% of the steps correctly. Charlie and
Eleanor were asked to sharpen a pencil on

an electric sharpener. Charlie performed
100% of the steps correctly. Eleanor did not

complete the task (performing only 14.2%
of the steps). She would not operate a

62

Probe I

V/.

100
90
80
70

,,60

.°40
<30
-20

10
0

100
90

vre 80
o 70
Coa 60
C. S50
o 40

20
"44 10oo

0
ba
Cd

C.)
14

100
90
s0
70

_60

40
t30
20

3.10'O'0

I

I

I

I

I



OBSERVATIONAL LEARNING

"noisy" machine, but she verbalized the steps
needed to perform the task. James and
Eleanor were asked to play a tape on a por-

table recorder; James performed 66.7% of
the steps correctly, and Eleanor performed
77.8% of the steps correctly. Both children
asked for help identifying the unmarked
keys. James verbally spelled his last name

and Eleanor counted from 1 to 4.

Levels ofParticipation and Interaction
During Classroom Activities

Observations of participation and inter-
action were brief and occurred immediately
after the peer modeling and imitation probe
sessions. The percentage of intervals in
which the children with disabilities and their
models participated in classroom activities
was consistently high in both baseline and
modeling phases and did not vary across the
study. The percentages for appropriate be-
havior for each child, with each model, and
on each chain were 100%.

Despite opportunities to interact, relative-
ly little social behavior was observed across

conditions, and no shifts in the levels of in-
teraction were noted for the duration of the
study. For children with disabilities, the
mean percentage of intervals with social in-
teraction across conditions was 4.9% (range,
0% to 11.7%); for their peers it was 8.4%
(range, 0% to 15.5%).

Teachers' Evaluation ofSocial Validity
At the conclusion of the study, the three

teachers who were including James, Eleanor,
and Charlie in their general education class-
rooms were interviewed individually using a

structured protocol. They were asked wheth-
er they would use the modeling procedure
to teach similar goals to children in their
classrooms. Each teacher said they would,
but it was not observed. James's teacher
commented that the children responded well
to the repetition and consistency of the ap-

proach and that the step-by-step analysis of

the task appeared to be helpful to him.
Charlie's teacher stated that it was helpful
because it did not require one-to-one teacher
time with the child to instruct routine tasks.
She noted that, following the conclusion of
the study, when some of the children mas-
tered tasks (such as putting puzzles together)
they asked if they could show Charlie the
steps. She said she thought it made Charlie
be "a part of the class." All three teachers
responded positively when asked if the time
spent training the tutors and the time spent
in modeling were beneficial.

DISCUSSION
The effects of using peer models to dem-

onstrate multistep tasks in a total-task, one-
trial-per-day format were evaluated. Peer
models performed the chains and described
the steps as they were completed with a high
degree of accuracy, and 3 students with dis-
abilities each acquired three chains contain-
ing at least seven steps. Modifications were
made in the chains for each child. Except
for one case, the modifications-. involved
teaching the models a refinement of the pro-
cedures (addition of a visual cue and modi-
fying the chain to make it physically easier).
For Charlie, one modification (physical
guidance) was implemented by an adult.
The use of this prompt was minimal, and
Charlie maintained correct performance of
the step sequence when the physical guid-
ance was faded. Participation in subsequent
classroom activities was consistently high
and social interactions were consistently low
for all children; these measures were not af-
fected by the peer modeling.

This study extends earlier research on ob-
servational learning of response chains by
students with disabilities (Griffen et al.,
1992; Hall et al., 1992; Schoen et al., 1988;
Schoen & Sivil, 1989; Wolery, Ault, Gast,
Doyle, & Griffen, 1991). It differed from
previous studies in several ways: (a) Peer
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models were proficient in the chains prior to
modeling sessions; (b) peer models were not
reinforced for doing individual steps of the
chain, but they were praised or thanked at
the end of the chain; (c) peer models per-
formed the steps quickly; (d) peer models
described steps as they were performed; (e)
peer models were not disabled; (f) the peer
model changed each day, with each model
being used about every four sessions; and (g)
the study occurred in general education
classrooms rather than in special education
contexts. Despite these differences, students
with disabilities acquired each response
chain.

Future research could address several is-
sues. In this study, an adult but not the peer
model observed the performance of the child
with disabilities. The effects of this adult ob-
servation are not known. Under usual class-
room conditions, teachers may observe only
on an intermittent basis; thus, this should
be evaluated. Likewise, having the peer mod-
el observe the child with disabilities perform
the chain may affect learning and may pro-
vide the peer model with information for
making modifications to the chain. In this
study, peer models described the steps as
they were completed. The effects of those
descriptions are not known, but they may
have functioned as a verbal mediator. James
sometimes repeated the step descriptions
during the probe sessions immediately after
peer modeling. Eleanor repeated some of the
verbal scripts as well, particularly the first
step. Charlie's statements were different from
those used by his peers. Also, the descrip-
tions were standardized for each chain, mak-
ing them consistent across models and days.
Future research could evaluate having each
peer model describe what he or she is doing
in his or her own words rather than using a
standard script. If effective, this modification
would require less training of peer models,
reducing their time commitment. Future re-
search should also evaluate the effects of var-

ious reinforcement contingencies during
peer modeling, such as having the peer mod-
el deliver reinforcers contingent upon correct
performance.
The effects of the daily probe trials im-

mediately before and after the peer's model
are not known. Generally, the percentage of
correct responses in the daily probe trial be-
fore the modeling was lower than the per-
centage of correct responses in the trial im-
mediately after modeling. Active perfor-
mance of the chain may have contributed to
children's learning. The probe trial that oc-
curred before the peer model each day was
viewed as a more stringent estimate of the
child's acquisition of the chain, and it was
included for experimental rigor. However,
the demands on teachers and children would
be lessened if such probes were provided
weekly or only after the child consistently
completed the chain accurately in the probe
immediately after peer modeling. Also, stud-
ies are needed to evaluate factors that influ-
ence generalization across novel response
chains.
The level and trend of social interactions

appeared to be unaffected by peer modeling.
Several components of the procedure may
have minimized the likelihood that it would
influence social interactions. Each model
participated for only a few minutes each
week, interaction during peer modeling was
not required, the model left the area before
the child with disabilities attempted the
chain, and the sessions were scripted.
Changing the task structure may increase so-
cialization. Potential changes include having
the models watch the child with disabilities
attempt the chain, adding social statements
to the scripts, and using one rather than
multiple peer models. More direct instruc-
tional methods, however, may be needed to
increase social interactions between children
with and without disabilities in inclusive set-
tings (Odom, McConnell, & McEvoy,
1992).
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The peer modeling procedure may hold
advantages over one-to-one instruction of
chained tasks. It may reduce the amount of
teacher time and prompting required, allow
students with disabilities access to more
helpers, be easily embedded into ongoing
classroom activities, and lead to more gen-
eralized observational learning. Given the
findings of the study, we recommend use of
the peer modeling procedures. Such use,
however, should be implemented systemati-
cally, peer models should describe the steps
as they perform them, and the performance
of the students with disabilities should be
assessed regularly.
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